Peste des petits ruminants (PPR) is an endemic and highly infectious disease of sev- 
| INTRODUCTION
Peste des petits ruminants (PPR), caused by small ruminant morbillivirus (SRMV) or previously known peste des petits ruminants virus (Amarasinghe et al., 2017) , is a contagious transboundary disease of small domestic and/or wild ruminants (Baron, Diallo, Lancelot, & Libeau, 2016) . The virus belongs to the genus Morbillivirus within the family Paramyxoviridae and consists of a nonsegmented, negative sense, single-stranded RNA genome that encodes six structural [nu- cleocapsid (N), phosphoprotein (P), matrix (M), fusion (F), hemagglutinin (H) and polymerase (L)] and two nonstructural (C and V) proteins (Gibbs, Taylor, Lawman, & Bryant, 1979) . The virus has been classified into four distinct lineages (I-IV) on the basis of partial sequence of N (225 bp) and F (322 bp) genes (Parida et al., 2015) .
All four lineages have been extensively isolated from different
African countries, whereas only lineage IV has been implicated in epidemics of Asian countries (Baron et al., 2016; Parida et al., 2015) .
Pakistan has an agriculture-based economy, and livestock plays an integral role in the sustainability of the national economy. However, it is challenged by various infectious and noninfectious factors resulting in severe annual losses. Among infectious threats, the occurrence of SRMV is the leading infection since first reported in 1991 in Pakistan (Amjad, Islam, Forsyth, Barret, & Rossitter, 1996) .
Despite available disease control measures, a number of outbreaks have been reported across the country with subsequent economic impacts. The economic loss for three PPR outbreaks was estimated to be US$ 12K, including direct loss and indirect financial loss; the number of outbreaks throughout a year could result in US$ 240 million annual losses (Abubakar & Munir, 2014) . Given the countrywide disease situation and global PPR eradication program by 2030, control of disease is a benchmark of global food security and poverty alleviation. We have previously provided data on the nature of SRMV in Pakistani small ruminants based on the partial N and F gene sequencing (Anees et al., 2013; Munir et al., 2012) . However, to offer a higher resolution analysis of the virus currently circulating in the country, phylogenomic analysis of the entire genome is imperative. The goal of this study was to perform a full-genome-based comprehensive phylogenetic and genetic distance analysis of SRMV for the first time in Pakistan.
| MATERIALS AND METHODS

| Study area and sampling
During 2015, an emerging wave of outbreaks was observed in small ruminants originating from different districts of Punjab province of Pakistan. These outbreaks generally infect the entire herd, irrespective of species and breed. The outbreaks emerged in early winter, from October to December, with an unusually high rate of infectivity in herds. Clinical symptoms such as high fever, nasal and lacrimal discharge, erosions in the oral mucosae, severe diarrhoea and abortion in pregnant animals were suggestive of PPR. We collected and processed the clinical samples (blood, mucosal erosion, nasal and lacrimal discharge) from herds of sheep (n = 7) and goat (n = 11) originating from three districts as per convenience in logistics and farmer consent: Lahore (n = 7, two sheep and five goats), Faisalabad (n = 8, three sheep and five goats) and Layyah (n = 3, two sheep and one goat) (Figure 1 ). The selected districts represent traditional and mixed agro-livestock production systems in the country. The number of animals in the herds ranged from 10 to 150 heads with age ranging from 3 months to 4 years. The breeds of animals included Beetal, Daira Din Panah, Teddy and nondescript for goat, and Kajli, Thalli and Lohi for sheep. Each studied herd had no previous history of vaccination. A majority of animals died within the first 5 days of clinical disease, with morbidity and case fatality ranging from 70% to 90% and 40% to 100%, respectively. All animals were found to be equally susceptible within infected herds, irrespective of age and breed. 
| Genome amplification and sequencing
| Phylogenomic analysis
The consensus sequence for one complete genome and two partial (Bao et al., 2017) . In this regard, although SRMVs of genome length 15,954 have recently been reported from China (Bao et al., 2017) and Mongolia (Shatar et al., 2017) , the genome of SRMV/Lahore/ UVAS/Pak/2015 was found to be 15,948 nt in length, similar to many of those reported previously from the neighbouring countries India (Balamurugan et al., 2010) , Tibet (Bao et al., 2011) and China (Wu et al., 2016) . The complete genome of SRMV/Lahore/UVAS/Pak/ 2015 encoded six structural genes in the order of 3ʹ-
with a 52 nt long leader at 3ʹ UTR and 73 nt long trailer at 5ʹ UTR.
Total length of coding genes varied in length across the whole genome: N with 1,689 nt (55-1744), P with 1,655 nt (1,748-3,402),
M with 1,484 nt (3, 888) , F with 2,410 nt (4, 302) , H with 1,957 nt (7, 262) and L with 6643 nt (9,266-1,548) (Table 1 ). All genes were separated by similarly conserved noncoding intergenic trinucleotide (CTT) (Baron et al., 2016) . tively. The reported isolate showed a higher nucleotide divergence (12.5%) with a strain in lineage III (KJ867543) followed by 11.6%
with lineage I (EU267273) and 7.9 lineage II (HQ197753) ( Table 1) .
Such a pattern of genetic divergence suggests an ongoing evolution among strains representing different lineages (Muniraju et al., 2014 (Figure 3 ).
The current study presents the first intralineage genetic distance analysis of SRMV isolates originating from different countries (Figure 3) . Based on findings of genetic distance, we suggest that SRMV/Lahore/UVAS/Pak/2015 is closer to Chinese and Indian isolates as compared to isolates from Nigeria, which is considered the ancestral origin of all circulating SRMV strains. This finding also indicates the continuous evolution of SRMV (Muniraju et al., 2014) .
Comparative residue analysis of the complete N and F gene showed several conserved motifs in our isolate similar to previously reported isolates (Balamurugan et al., 2010 involved in the maintenance of protein tertiary structure (Lamb & Parks, 2007) . 
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